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ABSTRACT

Indium tin oxide (ITO), zinc oxide (ZnO), and ZnO/ITO interface composite thin films were
deposited on glass substrates using electron-beam evaporation and the sol–gel method. The
porous 2%PEG–ZnO/ITO thin films were also have been prepared using the polyethylene
glycol (PEG) as an organic template. The samples were characterized by UV–Vis spectros-
copy, X-ray diffraction, and scanning electron microscopy techniques. The photocatalytic
degradation of Direct Sky Blue 5B in an aqueous solution, as a model compound, was inves-
tigated using different catalysts in an attempt to compare the decomposition reaction rates.
The effects of various experimental parameters, such as an initial concentration of the Direct
Sky Blue 5B (5–10mg/l), pH of the solution (4–9), and catalystic nature and its microstruc-
ture, were systematically studied to achieve the maximum degradation efficiency. The results
obtained were fitted with the Langmuir–Hinshelwood model to study the degradation kinet-
ics and were discussed in detail. Degradation with 2%PEG–ZnO/ITO was more efficient
than with ITO, ZnO, and ZnO/ITO films.
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1. Introduction

Textile wastewater contains several residual dyes
that are not readily biodegradable [1]. Methods
applied to purify the textile waste water such as com-
mon chemical oxidation are fraught with serious
drawbacks, including the high cost of by-products or
their hazardous nature. In the past two decades, the
photocatalytic activity of the oxide semiconductors
(e.g. TiO2 [2–5], ZnO [6–8], ITO [9]) was developed to
degrade organic compounds in the industrial
wastewater (e.g. dyes, alkanes, alkenes, pesticides,
herbicides, aromatics [10,11]). Compared to other
conventional means to treat wastewater, this technol-
ogy employing photocatalytic activity boasts of a

number of advantages mentioned below: (1) it has a
wide gamut of applications, especially to molecule–
structure complex contaminants, which cannot be eas-
ily degraded by the traditional methods, (2) the oxide
semiconductor itself does not show any toxicity to
human beings, and (3) it demonstrates a strong
destructive power on the pollutants and can even
mineralize the pollutants into CO2 and H2O.

Among the oxide semiconductors that are used for
photodegradation, ZnO has a few privileges over
others such as: generating H2O2 more efficiently,
having high reaction and mineralization rates and hav-
ing a many active sites with high surface reactivity [12].
On the other hand, ZnO has been used as a photocata-

Desalination and Water Treatment
www.deswater.com

1944-3994/1944-3986 � 2012 Desalination Publications. All rights reserved
doi: 10.1080/19443994.2012.696404

47 (2012) 228–234

September




